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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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-f*. «B4*3it^5<7)^^«. HfT$r#-5TV%S*\ 

&V^B1 6tc>f y^y^yh-TScOT'^r<. Ofc^y 

tz. ttffl^«B4r3lB*ftSr<Sr6. 
[00 2 6] *?)ffcb9fcU #-<05g77 i -77WSB 

[ 0 0 2 7 ] 06 fc , LftMtflti 

&4 Ky v y h-t hizvmru-t >"9-<o0#*$ 
4*«»rr& ^7r-^6 5 0^tT 
S-T-TVl^BJi. P^-tS^^ffl6 5 2 

-fhmBvMMX'b*). ZiXl,zi.-?X. 70*7^, 
To* y^rtw 1 ~>&tz\imw4 <y b £B\$&Z. L 
fc**£W8fC* hi. 5 fc=Sr&. ffitftti. r yxfAJ 

ixyxmsthi (ttzumfTZtiz)mz^Kyb 

m^6 1 2*4*U CltfH<yHI^6 1 2tt, «}g 

ertfep-f h -< h £ 3 1 # sec: L 

[00 28] £7x-7VP6 50fc)L ggrfc&lo* 
£tt«&<9i£;$'/-y:x-6 54 Sr^tfct 3 t&SISftS. 

tsavym. mtiz%Ti%\-^$m#$>& <&«w 

Mi. MMCR6 7 00)7 -f —tW6 7 2fcJt-3*C8?Jffll 



•Sil*. 7*-;H«6 7 20rt«»i. <l#6 13££j£ 
IX. 4«>>YWM>12fr?4lWVvr-thiArt- 
1 0*M»t&^)(CttfflSfl*. ^h- 
*^614li, *R$*ifc>fOHa96 1 f3 
-^6 1 6*rtLTas$r**ofiia*y*tciaHiB£ 
?4*>fcttJB3ft.4. ^->y^6 54tt. xn-^6 
16*»<W y?V*y? (increnenter) 6 18fcK» 

-<>^'j^y^6 i %Hz£'>x4y7Vxyvz 

tl. 4>?V*y?6 18li.m6iZjjk2tlX^&£o 

[0029] loifc(i«St<7)PMCiH*fflLt\ lo 
*fc{i«R<0MMC ~)V YlZi ZUWlzm-iX 

i mZ1xZ>4'<*yY<rm&£i)*7yy^h. y^-iVY 

6 7 42rffifflLT. SJffllfi-^6 6 1 2r4ifiEL. -£tD|S 

PMC1 664*>'. <R^»>>^*^c7)<Sll]^:5-S 

JtA/r-Sidtc-rs. m*7yfizWiZixw<.yv 

<0&®mi. JD»S6 6 2fcJ;-5TPMCl 6 64<0 

TC^tCiDS;^^. ^-cOfS. PMC 1 6 6 4 

tl&. ^i^TLizmiz. ^7^^6 3 2tc, ^7f 

-y/pe 5 oT'cosrrr yf^^w? 

^7^7"6 3 2«. M9m*6 3l£Xr>XVH, 
i-7U?V6 3 0Z$miX. MMCR^)7^-;PH6 

7 Aizi-yxumtih^tv^-rv^eeo^Tt 
&&G<7)ig.tivy?(r)\fi&zm&<7)izimzti&. ~?>v 

?7ls??6 6 0*-'. $ljffllfi^6 6 1 <t oTaatC$lJ 
QiZtlZigrStZ. >f^yh6 68«. 'fcti^y-tWtM 
»S6 6 2fc:i*^ Dn»S6 6 2JSPMC^sfrr 

[0 0 30] 06T1i. m*>y?*K &G%7t-7 
)V<rm$!fi%&b LT0*§flTW&. ^<oftb"9K. 
fiyJ''^^?:. ^7x-7/W^iH!«Wtc^!SL, 
**o-f^>h • SWI')^^tJj:lX^7rJ'^(cJ:-? 
T>f vf? >-y7"C§ Sid fcrf S c: b &X'$ 1 . 06 
<R^'»^tcK«-ri,>fy^'j^y^t0^$fi. 

y^mazmi Lxim.<r>$>$<r)7)v-7zimth7 

Zu-Y^hZbWX'tt. :<0»T^7L^« 
StS: ^ •> y h -t & c: i: *«T# S . 

[oo3i] at^tm vmztizmit. ^7r-y^6 

5 0rtc0-C-^B«. SfJSO^^ ^7L^*>^^ 
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Kyh(m±.<o&m®mi. ikhtiz. gsm")? 

^6 3 4Wi, 'J-fe-7bfi^6 2 15rfc\ m^fS.A^ 

[0 032] PMcnzm.vncmz\ yi-jvveib 

fct »JffllfI^6 8l£4u£U *<Oil6UL PMC 2 6 

8 4 tf&ti'yy ?a^M&£gftAixs i 5 tc-r 

f&fcL flna£S6 8 2{Cj:->TPMC2 684<97E<7}ffi 
fcflDgSfl, *<Ot&. PMC 2 6 84£1Stt£ftS. 
7;H-71/;t6 8 0*«. »Jffllft^6 8 1(Cj:oTa^ 

m& (05W) *WI2S6 8 2{;:j*£>*U JDKS6 8 
2l2PMC£jl!irf-S. 

[0033] ±Ta«LfcWCIl, PMClCiot. 
>YZtlZ>. ^mz^Tm&Ztl&mT. PMC 2 

&4*>Hfi&itL&. Z<mx\ *»BJ«. IHgtfc^ 

yhi-hnmimm-tz. PMcciot^^ybn 

5£$ft&4'<>'h#^;fx2>i§£, -^PMCTt-^ 

^T^s^t»rs#sigw^ ^y v mmtiift 

ztifzJ *y vmLffmx'hh . 
[0 0 34] mitm&thb. fttmiz. *%m<rm 

<yhm®momwiM<yb®m) mm-z/z 
*b<mmm2tix^$>. z<omm\i. ntGnMiUb®. 

mzXr,Xmk^tlh (Xr y 7*702) . KOttS 

*u m^$tifz&^e>tzMz%T7--7'frcomazm t ) 

(XT77706) . 

7-7 0 8) . -Wfc&ii^fcli, ^Tx-r^Bfe: 
KS^fSffi^^^y^'J^M. (Xf-/771 
0 ) . dco3?Ul«. ^vtLXTtHzv-reM 

[0035] mmm.izzti.TzA'^y vimtLtti)^ 

fckfto Uf77712) . -eoT'*l»^Wi. <g 



^y^jl^PMCtcangU £*»8lli» /i—r 

£7 Ltrfp~> tz^z it . ffe^TX 0 JBSfifcfrir p 
(Xf777 16) . ^T'&V^i 
.ro^Sti, Jl — y° ■ /Sy?l,X* 7ot7t 

vmjo&mmtth. ta^mmztitzmsiz 
7-o-b v*nm&. iizfrb'o Mzmt&wfeZffd 

(^f777l8) . *3T3rv**£lctt, ^«o«ia 
(i. /k-7*/\'-y?l/t\ Jftafc^HMiBU S^H" 

[0036] zmjb o ico^a, *asi+<Dit& 

tfffimmizzhx^&fflizmwmzmffztih. a* 
[ o o 3 7 ] @8 zmmtz b „ mmtz. sswro 

❖fc J: o x 3\ %mz ? tvtz4 <y b <r>4 ^.y 

b^mm^iiM^6tziib(09!mi)^tiX^. ±T 

[0038] Z<WI!M&. V7h>)i7*\ S7L^ 
❖KWt-t*>f h«lHl^iO«ffi^ ft d PMC^ 
ffiS^(C^i&$fl^ (Xf77802) . -£<0&, .1(7) 

S!^ff^ft3PMC5:S!^IXS (Xf77804) . 
%<Wl. PMC*^^JRo^jic0fa<0ll^tmL (X 

x-y7-8 0 6), ikmmzmfj2tifz$i^izmt&'f'<. 

ybcr>®WUz-O^X&J]mZ&J$.-?& (Xf778 0 
8) . 

[0039] ^wm^rz^-t^ma. ±t^L^*^ 
wom&%mi\zi&Kx*mx'hh. ^<o*^fk> 

fe^W7-o-b-y-^<otti&!)^«gti5T-rs»rfi£tt*^ 

XT~j*wm%tiK ^(oimmmmzx-yx-rti^ yv 

0tem&±1&lz&T L%u£d iz^-h Z b &X-% h i 3 
[ 0 0 4 0 ] fc Uf . SfiKftiSr^±. 7f t y *«HSSr 

StcjgBLT, Kl^^y •-9-7'^XTA^<£ffl-rsc: 
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^wmwz&&{:m$x'$%\\ v§m**v ■ >x 

1 V<>1> - dfir -y is*. - T7-kXlZ <k -o TH«fcStJg.$ 
ill. d h X'hh . fc 0 s SSrCtt^V 

•ywmmizmix'* t *mi iw uz#^ 

[0041] PgS^t >J • y^fAJl$WI:ffiitS 
X'hh. ZtHz£~>X. mi \"<JV- *\vi/x. ■ $X 
WZtit><r)*xiz£^xm&2ti&Mf3Wzmf1-&m 

Sft&f&^M-^Srfcf (reorder) tfHi- 

w> Y*7*-y-mnzmh$&wm i 

x-n-xijv ■ 7n-b7tli, ft-frK/KO 
fcV^tfXi. 351 • is a. ■ 5.xi)\ 

mtt\*mzz%\^fmtfbhfrt>x'hh. t*?v* 
7*-y-mfi<r>zztzz0ymtf. zti$vmt&z\ 

[0042] *&wwi>t:t>?m<oimtLx. r*> 

^iftimiz mf ztitz&^om i vkiv ■ is*. 

• $XlzimLX9%htlhy-4 7MZ^\\XWfcthZ. 
ttfX'^h. ZOXoZxh-foZtktZftfecrfflffi)* 

WMzti. zmmtenm&timzztifzmz. *a> 

T-fZ&mtX. oy/U yCO$&e.^ V7hVxT<?> 
$3z£ H *> x 7Kfr?OTi> L < lidfi^Offl 

£tf£?T 3 -j&fc. i*itt, #i&x->y 

hztuzXix. =tmm.<r)wm.mmhc\ttfx' 

[oo43] ^izm&t&7 ! -?>!m>'XTj>.izm& 
ixxmizwttyixztitf. xmiotami. <sr^ 
a yv j.-? «m^»cma xxsz t xtrmxmfi-t 
tzttfxz. *%mK mfiemiiz^zffiiizti 
&m^m®t*<nMMM:mmizim®izmiz&mz 
tizztz. ^mimmthX'h^ozt\z^m-h 

Zt&mmTS>&. ziyVj.-fniMmtocrMlzii. 7 
n-vV -TJX-?^ a-k - TixfgM. RAMfci 



vc d - r omw^mmmfat . x * 

[0044] xmmwm. ffiikmrnst/mtzih 
izWf,ztitzi><7)x-$> o , mmmx-hh z t zismuz 
t<ot-tt^r < , ma$tuz%Biz*m&fflmt& z t 

m { . %m%izwmx'&*>o. $mmu. xmwm 
j&mm i x zmgtfxmizmM-? & tub tss?$ 

[0 04 5] ifci^i: It, *nwmmzm LTJilT 
[0046] (DSSWTo-by^tSStco^^y^ 

rD-i: y^iz x ^>^com iptzffiBBZztvM <y 
htov^Tsat. mm%m-rn* yiriz£^xm?i 
Zti&^xcotii^z^x. ml£j%$i2tiw^yb 
omL®fnmz&i&.L. mmmmra-t y^izx-ox 
^izmf^tii^iz^x . mim%2tiw<y 

i^yswrn-b ^zx-yXimmizmtT^tvtz^a) 
masfcztuzj <y vm&s&t Lxnm-hxy- 

•y7ZZL>tZ-ktS. ±ie ( 1 ) iZ^M(Oim. 

^^-pn{c^v^Tis?t<o^§ii3t-f ^.y h *mm-& 

XT-yTZZhtz^ts. ±E ( l ) (cEKco^ft. 
(4 ) SS6<rro-b-/i?-t^o^'>y^t Sr^-tfT- 
^^yXrArt-cf ^y Y Z&m-hWiX'hnX. 
WffiSi&iiVyt^cy&ji+jyfjf^ mS.T-?& 

misXTJ*fi<w^zttfzj*yhcomLi*i>>yb 
u fiMvyfznfccofiiiHzm&ttif. mi?o-s< 

)V ■ 4^y v ■ tvyfZ-fKxcotii&zmmttW. m 
17u-*)V >(Kyh- ij^yf&gTLfztit^lzm 

mm. &m-h4Kyhzm%i. mrnmiru-t 

•y Viz X &&$<rmf QizmilZfcZttfzJ <y h to 
^X%ML, msffife<7>$i$?mfT tpOmiM Who 
miOtiiiiUziSgLx , luE^^^^-f y?v*y 
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(5) rafEgU - J<yh - #V>?frt>(D 

-b >y viz* ^x&mfcmfiztifzGiGizmt&mMZ 

tmiz-tts. ±ib (4 ) t&awm. 

(6) wmrr^^-v-^tim.^ii^y^b^tsr- 
?>m ArttM ^y h osfc^tf-gt h-mx-h 

-?X. fiie^^^y^co^^^y^*^ fflBr 
-^S^XxArtco^§ix^>f ^y b<o?&4i£;$»7 

5&i l zm?izti&tiiGtzmtz>i%fezixti4 ^/hcm 

?Zffi^%ZhtzJ'<yhco%&.e>visi®&k. 

xo%7 ifcft^izm&mmmmztim ovcm 

^X&WtilzmZtv£fi^zmtZmM%fcZtit:4 

(7> &®mj'u*yy-tim.<?>i)*7>?t$:'§ts : r- 
9 jra y^fArt X'j iy h SrEH&t h -mx'h-> x . 

mm$L<r)%*7y-?<?>'b<r)&j)*;y?i)\ MiT-9& 
myx^j±fo<^feztifz4'<.yY<rM£-Zl}*7yY 

Sgl^y^fcJt^^y^Sr^y?'.; 

^5r^3^->y^fcSD»-r^^a. 

(8) raie» 1* -7^*5. 

^yKOfS^Sr^yht*. JhlB(7) lz§m?>1> 

m. 

(9) raffi^^y?**. 4$£«>**fc:H-*-&tt£e> 
%%Zh*:4Kyhvmi£#> , ;yh?h. Jbie (7) 

(10) raiem3 ij^y^tfi^ m&mrrntvwz 
^x^zmT*iihi$$\zmth%f%.<r)ife%.ztirz 
jiyhcomiZt'yyh-th. ±M(7) iz^mojj 
a. 

(in fitswtcuff ztifz$i$izmtm%.c?>m%z 
tiM <yh<^£.\mz±&?z>KLtbiz. fnemi* 

(12) Sygfl^rn-b y-ttsaco^^y^t 

- rttM <y h zmm- & t^ammx 

hix. mammvy?(?)'t'co%.jti}y?i)\ mi 
T-f^isXT^^mfcZtirzJ^yheti&kZJi 
vyht. m&h4*yhzm&t&fz»>ff&®t. 



Mzj^yyiz^xmmhtzfrcr&'&t. mm®, 
tihii&izm-h «ssg£s*ut >f ^y h^Mui**- 

(13) -T^T<7)i3r^-t»tSH515J§«$n/^f^y h 
OH40ral2Hlf[t. -r^T^TL^^tcW^-Sra 

■thtzfrco&mzMz-stt^ ±ib ( 1 2 ) izmmm. 
s. 

(14) MlESt8W7-n-fe.y-9-fcJ:o-Cliff§<iS^ 
&fc*W>#gSr3£t;:£tf, UB ( 1 2 ) tfa»<Dg 

a. 

(15) im.<r>ij^y 9 Zistsmmru*: v*m<n* 
<yY<rm&*it&tz>tz#><r)i'XT-j>.X'h'>x. lute 
j m.<ni]*>y?<n*<r>% r i]*7y?-&^ mffiSSWro-b 

y^n^^f^z^^yvams^ii^yYi,^ lute 

?&i%fei5ntz4^yhc?)mi®m : £:mi#'?y?frt> 
mtmh-tzvxry'mi^m.t. mmmru^-y y-iz* 
-> x^izmftzixz, ti^tizmt h mmii&ittfz a ^ 
y v<vmmm:w. 2 # »> y jfrhwm.htzvbeim 2 

^St. -r^T^^tcp^^Boa^^^^^yh 
IEJ^?<t^>f^yhf0^cyjH5ieisi|gl:tcolS£y)||5r, 

(16) &Wfrrv*L~,*rtim.<7)t>*7y?ti%;tST 
-fWmisZT&ftX'J^yhtmm-hfztbe). ay 
\Za.-5^m&fo}z<r)^y\l3.-5 ■ 7a?y&m&X' 
$>r>x. mVB^i&ttVyf^n&jiVyfjfi. fifB 

vyvt. tmt&J ^yhZtZfctztntxomitiiG 
t. im£®to7a* yWzX&&$<vmWzm&Z 

%zti£4<yh£'?ux'gm-z,t:if><7)m2isii$t. 
ms&m^ro-t vyizx -oxm^fih-t^x^^ 

izmt&mmZfeZtitiJKy hcrymmLZtefctz, 
tzttx?m3is$t. miS&miTa-t-y^-izX^X^: 

izm ztizna^zm-rz mimfeztifzj ^yvm. 

&®$l£±ftL-t&tztf>(om4$iitt£l!tsziyV J L~? 

(17) Wiwyy?£istsi2i.®m7vi-t -yViNT^ 
±<7)nyt^-? • 7v?7am8,t$>-?x . mmm 
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twmzztvM <yhvmL£*v>Yi. mam 
(rm&m&m 2 # t>m?>-Mh tz^m2^ 

a 

a®. 

[01 1 *m*r>m U*WtHfcJ:*, *H9!£I15& 

htzib<?>T- ? ami/XT j*<mmz titz nanus j-~ 

•y h *7fCt~fxi y 7 0T&S . 

[03] • ^•^'^cOiW^SrWffll-rs 

msm-mx-hz. 

[0 5 1 &«WTu-b 7^70^6 i t *ft 
[06 J *»HJ^^rffi{cJ:S. ^TLtofrtfcPl'f&'f 
4 h *ij*7 y Y-fhtzXiOTTu*: -/■yZrttWX'fo 



Hit) ^«S-tl»^<O«®2r^-r»£fi0-C*.S.. 
[08] &«^u*y^c^fjgt-?££flJLT. & 

mmizmtr^iifz^zx^x^mz^titim^ti 
tzJ^yh <r>4 <y h mffltenn.-thtuhmm* 
rttfttmx'hh. 

610 v^f-rp^-y- 

612 -f^M^ 
614 41>b -9? 
616 f3-y 
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